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NARGANESE ORE DZPOSTTS ALONG THE USA RIVER

A. L. Dodin

ﬁiguree referred to herein are appendeg,7

The presence of manganese ores elcng the Usa River near the Ivanov mine
vas first mentiomed in an Article by V. 3. Reutrvekly /5/.

Jn 1921, Te. I. Gorevanov discoverod gebbles rich in mangancse cxide
(pyrolusite and psilomelans) near the Bann and Sukh eprings in the Ivanov
mine area and came to certain ccnclusions as to the metathetic genesis of
the deposits.

In his description of the mangauose ciws of Westsrn Siberim, A. A.
Vasil'yev @7 referred to the manganese depcsit ag eluvial. He felt that this
depceit mirited dstaiied study and prospecting .
= 'Notwithstanding such a favorable report, no proper attention was paid
to it until 1939.

In 1939, vhile making a gsolegical survey (scale 1:100,000) of the left
bank of the Usa, scuth of tne Ivanov mime, the author examined thease
manganesa ors cutcroppyfngs and esteblished a close connection between manganese
mineralization, tho genesis of which had not been rreviously determined,
and the Cambrian limestons horizon containing erchasocyathus, first
discovered by him in the Bann Spriag area.

In October 1739, K. V. Radugin visited the Usa manganese deposit. After
cutting several trenches he concluded that the origin of the ore was sedimentary
and that therc wers vast rescuices of cartoraceous ores in this region. In his

articls » Radugin made 2 bold Torscast as to the stratified character of

the btres aui the great iesources of the Ivencr deposit. His exticle gave an -

impetus, ia 1940, to prospecting. 2
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Prospecting was conducted by &  party fiaw Wi
In‘sﬁitutg upder the directicn of A. 8. Makhin Trom 1940

The: geological structure of the Usa reglod is Yery oompiax. .
Boen from the appended geologlcal map and prafi 0 :
1939, the regien is compler chiefly on acoount of 1gnwons voy

lying early Paleozoic, highly dislocated, solinentery dogosity. W v
sedimentary rock complex was faultéd by intrusions of varicus ‘agec amf
compositions ! ' o

The gmeral\ge&logical profile of the region e lﬁom by the stret LS
A trofile in-Flgure 2, S .

4

‘The ccm{ral part of the Usa region 1s camplicated by Cembrian carbadacesus « S . '
deposite.. Thees form a very thick band stretching from the Ivancyrc mine T i
in the north'to.Petrovim 1a the south (Figure 1),

_.Structurally ‘theése. Canmbrian deposits conatitute a cozplex steep antioiinal f
£0ld; ‘tilted here and there toward - the vest, with an almost.due scutherly .
trend. ' At ihe center of the antioline thers mre dark mrbles s almost bleok in ¢
Places, as well as dolomitized limestones which often contain layers of '
arglllaceoun shale., . S e :

The:very lowest horizoms of carbouaceous dsposits pertaining, in ovr SR : . g

dpinicn; to ths worér Cumbrian’wvere discoversd along the Usw River near the b ‘ ‘

o Ivancv mine, along ths Tumuyae River, end in the vicinity of the Petirov Mine.

o In the neighborhood of the latter, the chief outcropping was darkt grey coerscly Y -
o cryotallized marbles. Patches of finely or mediwm ¢rystallized 1ight marbles )

5 ’ were sncountered. Usually their lumination was a distinctive trait, dut

N sometimes they were solidly crystallizsd. Under the microscope thay showed
i & uniformly granulated structure and were comnosed of aggregates of calcite
around which.-a smell admisture of fine quartz grains and flakes of sericits

and chlorite wes often observed.

ediy

Y

On the emstern siope of the Sekvalass pass; in the direction of the M, Tumuyae

_ﬂ’ River, dark, finely stra:ified bituminous marbles vere observed. The strata’

I dipped westvard at an angle of 65 - 75°. In an sasterly direction thwee findly o
stratified marbles were replaced vy derk grey solidly crystallized marblex, -

R . which ir turn gave way to light &rey marbles with & strong rmeil of Lydrogen :

E sulfide. The strike of these limentcme Pormaticns 1s 2400 northusesy the o

. . dip to tae southwest is at an argle of 70 - 75°. Lower on the slops, apparsntly
1 on the edge of the ravine, thease marbles give place to groen chlorite shales
, occurring ‘with a northwesterly strike (3310°) aad a 7C - 75°.dipo%o‘..-t)lpululth-'
weat .,

In this district, A zome of a18i.cation runs bsiween the marhleos and
the extremely crumpled grecr chlorite strats.

Skirting the Usa and tlLs Tumyas rivers, in the center of the anticline,
dark marbled limestones and marbles crop out now and thor with doudbtful
algae (oncolites). The strike of the strata 1s to the northwest (jhOL\'-"BGOC’-)
the dip is largely eastward at an angle of 7= - 859,

Mining operations in the western Jart cf the ore-bearing horizou revealed .
an eastern subaerial wall of dark limestones. Traces of scouring on these ke
< ‘rocke heve been clearly estmblished 1# the form of sporadic occurrences of i
limentans conglomerates. Judged by the underlying strata, the development
of these dark marbles and dolomitized limestomes ie Lower Caibriau -« probsbly
the upper rart. The width of this part exceeds 1,000 meters.

- -2 EATTI Ty
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Actuelly, the ore-bearing horizan of . the . Usd ‘a4 i
‘above ‘the Lower Cambrian marbles. This hor ‘
operations and vas mapped by A. S. Mukhin .

The western cantact of the are-be_aring“hoz“i‘
E are very abrupt and tall southward at an angle of
L quite Jindlng and 18 often sccomparied by coams of devk
conglomsrates. . s

The.ore-bearing horlzou is complicsted by BaRZAnNSG-Ore SLIEte
stratified vwith oreleas or slightly mineralized limestome. Hers and
th limestons contains orgsnic remains, Aleng tks siriks the' width o ]
Tore limestones grovs comparatively greater while that of the are strats
‘woreases, . In general, to the nortk and south the ore-bearing harizon 18 of
a. oonelderable extemt, far beyond expectations from yrospecting the right-benk
asction . of .the depusit,. The widL of the ore-Learing horizon is approximately
125 t‘o“ 150 meters‘.‘ SR ; . ’

The easterncomtact of the cre-bearing horizom, 1ike the vestern contact,
dipe southward at an.angle of 70 - 800 and graduelly gives way to light marbled
limestones.: ' : : = {

The 1{ght Iimestone layer 18 complicated by uniform stratified varietiss
among which the detritus of archasocyathus and algae ars found. . R

We ‘agoertained that there was an archasocyathic alyal shelf 400 meters
above the under side of the stratum near ths mouth of Barn Spring. In 197"
we discovered palocntological remains on the weatbered carface of the martled
limestcnes foruing rocky 1odges on the left bank of the Usa River near the
Ivanov mine. In thie district, on the Laris of archacocyathus disoovered, it
is possidble to dimtiaguish two horizoms of erehrgocyathic limestones, wery
cloae’ together, bux somewhat differentiated by the passage of time.
the archaaocyathus we c¢ol'ected in the lower arrizow, A. . Vologdin 1den’i®ted
Coseinocyathlidae in ¢ larral state of development and av least four t-pss o
the spezise Archasocyathus Bill.

According to their general appearaaue, some types were close ic vhe type
described by A. G. Vologdin from the regica of the N. Tersa, where their
development was ldentified as intermodicte betwesn Liwer end Middle Carhrian.

Fa) In this lower horizon confervoid reef-building algae were found, amorg
¢ which A. G. Vologdin identified Epiphyton Grande; Gerdon, Epiphyton Fruticosum; ]
Vologdin, Epivhyten Bublitschenkovi Vologdin; and an ordinary epecimen of N
iphyton Fasuculatun Cnapman.

At 190 - 150 meters, and even highe:r above the horizon described above,
ve collected from analogous marbled limestomes with the same eastward 3ip, i
fogalls and algae, among which A. G. Velogdin identified Labyrinthomorpha
o6p. (Lab. Tolll Vologiin), Protopharetra (cf. Spelunca Vologdin, Frotopharetra
8p.), Tersia sp. (Tersia Filifcrmis Vologdin), Spirocyathus sp., Archasocyathus
cf. Tomicus Vologdin, Archaeocyathus syp., Loculccyathus sp., Asterocyathus cf.
Longus Voiogdin, Coscinocyathus aff. Howelli Vologdin, Coscinocyathus sp.
1, Coscinocyathus sp. 2, Rhabdocyathus sp. nov.

L3

In addition to the above algas occurring in the first horizon, Rehaleis «
gp. and Chabakovia sp. were identified. -

One interesting fact should be nrted: 1in identifying the fossils we
cullected in the second horizon, A. G. Vologdin pointed out that in tkis
Profile, compared with the first horizon, they orcurred at a greater height.
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In thie case the comlste coinoidence of. ¢

‘ palemtological data canclusively proves the &

\ anticlinal etratification of the Usa carbonas
. » eastward dip of the eastern side of the fold. 3
of 21l younger horizons, 1s in sccordance wl

".The most characteristic types of the aboveimant
group ers the Astercsyathus of, Longus, 1demtified Ve ‘1ivbates
8traium at Sslair and the Coscinocyathus of, Howelll » Solpareble te the
type from the upper part of the Torgashin atratum. &3

v

,I;V-byr'inthomorpha 8p. 18 very simiiar to the one identified as hbﬂhﬁm L
Tolli Vologdin by B. V. Toll in Torgashin limestans, ard by A. Q. Vologdie
ia-the upper part of the Esmmeskkov horizom. .

Eence, a1l the flura aud fauna wentioned point to & transiticnal . |
development of these limestones from Lower to Middle Cambrian. In all f K
Probebility both the horizons ldentified by us belong to the lower horizen
of ‘Middle Cembrien. . . :

i On 'additionel, trips made in thias regien 1n 1540, we obtained new data
_Tevealing a wide range of archaeocyathic and algal reef limsstones in tke
carbonaceous stratum of the Usa region. In partioular, we found mhmyathull
N among the 1imestons .henps 1n the central-part of the Sukh ravine opeaing isto.
Ry tho Use neéar the mouth sf the Tumyas River, a3 well as on the lsft bank of
i the Tumuyas among dolomitized limestones and marples.

In making a detailad survey (ecala 2:10,000) K. V. Radugln also wnocverad
o archaescyathue among he limestonss discoverei aloug the Pryam ravine opening
N into the Tumvyas 1.5 kilamoters from its mouth. )

By careful easssmply and analyeis of Palaontological data 1t will doubtless ' '
T be possible to distinguish new horizene in the Middle Cambrian stratum of :
RS the Usa reglom, iGentified rrom the paleontologizal slandpoint .,

The width of the limestone stratum of archaeocyathic formationa located ;
along the Usa and Tumyas cuts; wiere tus saat side of the anticlinal 2ol o
in eu81ly seen; approxrimates 1,070 - 1,200 metera. : !

& 83¥milar data was otiainsd is dsteruwining the widili of the Middle Cumbrign
. limestcnes on the weat £ide of the anticlinal fold, which couid be clearly
RS traced on the rignt bank of the Usa opposite the Tumuyas confluence.

' It should be noted that until recently K. V. kadugin. as well ag A. S.

: Mukhin, objected to my eoacept of tne anticiinal structure of the resion and

to my equating the ore-heavire hori zon ta the rastern 7 la of the saticline

ia b dienr Roevizcos of i 1iddle Cambrian, In X, V. ‘Radugin's opiniom. E?,
the ore bearing horizon occurred in a narrow, extremely restricted, 'synclinel
fold, bordering on earlier Lower Cambrian and Proterozoic deposits. In!partionlar,
light marbles and dolomitized limestone, discovered on the right btank- of the Usa
opposite tha Tumuyas confluence and forming,according to our data, the west side
of the Usa anticline, were referred to the Proterozoic era by K, V. Radugin.. The
inaccuracy of such a reference stems from an erromeous idea of the structure of
the regia. in which the deposit 1s located.

When A, G. Vologdin visited the Usa reglon in 1944, he discovered amoug
v these marbles archaeocyatbue and algee simllar to our 1935 collections on
. the eart side of the Usa anticline. Thic find emphasized thc correctness of the '
| canclusions we reached in 1939: that the Ust’'-Tumuyas stratum of marbies and ] -
dolomitized limestancs is related to the lower Lorizon of the Middle Cambrian (Usa
. stratum), forming tke wust side of the corplete Usa anticline.
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braceiated thure, and in places sontain a smll amnt of liliuma
toncretion.  Almost 2ll limestores are charavterized by & dintinot
and’ great friability. Ferric oxides, as woll as manganess, can often-

discerned along the cracks, ILimestone spscimens taken from rmk;v outeroppingy, ‘

uncoversd near the Ivancv mine and containing a.rohnonei.ﬂml , oonsisted of
fipsly granulated calcite contaminated by clay products and oxides of mineral
ores. .’ The mineral ores were in gensral rslated to fissures. Certain oraots
wero ¥illed in oross sectimm by coarae orystala and caloite sggregates.

Layers of ‘archasocyathus whick ceme to light have ales crystallized oonsideradly.

Tn quartiose varieties of limestome, graina of quartz wer. observed ia the
midat of the oaloite._ It 19 pouible that in isolated specimems the quarts
waa primry .

Strm.igrupnioally 3 turaceous sedimentary strut\m of heterogmem
compoeﬂfiou cccurrsd transgressively, ehors, the liwestons of archaeocyathie
formation. -At *he buse of this stratam, directly on the limesicne, there
wvag & bed of pinkish-viclet tuff comglomerates, consisting of rounded dark
grey limestone Aetritusr and porpayry detritus, cemented togsther by tufacecuc
and argiilacwoxe sandstone sudstances.

The pateh of sorglomsrates attained a width of 1 to 120 meters. The
direct transgressive pressure of these conglomerates on the archaeocyathic lime-
stone horizons iv ciearly obwsrvable from the excellent profiles of the banks of
the Usa near the Ivanov mine and of the left benk of the B. Tumyas (Figure 2).
Fear the mine offise it is evident that the bacument limestones dip eastwsrd
at an angle of 70° and that the conglomeratee covering them also dip eastwaxrd
at an angle of 45 - 50°

Limestore detritus centained in the conglomerates indicates the cscurrence
of scouring in the lower horizons of the Middle Carrien carbonaceous deposits,
#aile the porphyry detritns way have been brought about in elther of two
ways: because of dikes of diahasic porphyrics intersecting the limestcme,
or because of a completely eroded porphyritic blanket deposit which  never
presssd on the limestone of the archaeocsathic formation. Finely laminated
violet +uf® sandstcne overlies the conglomerates. These rocks, with an
eestvard dip at ar angle of 75 - 80°, have been treced for 500 t> 600 meters
on tks 18f% bsnk of *the B, Tumiyaa River. The apparent width of thie patch
of violet tufacenus, calcareous sandstone amounts to 350 - 400 meters. A
microscopic examineiion of these sperimens shcwed that they conslsted
chiefly of fine, acute angled grains of quartz, mica fragments, chlorite
and calcite aggregates, cemented together by a quartz, clayey, brown ferrous
cemsnt. Among the accessory minsrals present were zircon and titanomaguetite.

The high content of finely powdered iron cbviously accounts for the
violet coloration of these rocks. The red otratum of tuff detrital and
sck ‘stose rocks described earlier, in all probability, developed in the
middle of the Middie Cambrien, since it nverlays the limestone characterized
by fauna of the lower horizons cf the Middle Cambrien end was, in its turn,
covered by a etratum of greenstone tuff-porphyrite, referred to the upper
parts of the Middle Cambrian
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It should be noted that the red stratum
) We-ldentified in the Usa region is an importan:
\ of ‘palecgeographic conditicra of thls period,

L i “The.ahort description given of the etrat
S . forming the central part of the Usa regton giaphi

antic]dinal structure of this district which is situsted
of the Karnevsk Alatau, R

The ore-beering horizon of the Usa and Peirov mengamemé cre ‘depes
clodgely ccmnecied with the carbonuceous detritne of . the’ lower TH
li12dle Cumbrian, which lay over basement marbles of the Lower Cambrisn’elomg
vith & basal conglomerate without apparent sngular nontenformity. R

#.7. The outeropping of mangeness cre discovered by the geswlogist V. H}aya&mluk”, -,
2 the Great Usa, 6 kilomsters from ite .aouth, arcused great interest. X. ¥, . X i
,Aadugin'a geological map showe that thess ores ars embedded in ths midet of ) s
" Proterozoic merbles and shales. But in owropinion they are alsc loseted in }/
++the. lower horizous of Middle Cambrien marbies. It 1s highly probsble tiat
-~ here the Great Usa ores vccur on the weat side of the anticlinal structure.
This hypothesis, confirmed by the general structure of the Usa region, is of
greut practicel significence and opens wider prospects for the Usa mangsnese
i ore region.

. -The soction of the Usa menganess deposlit slready explorad, ajtuated om'
the eastern slope of the watershsd between the Great Usa and the Usa, is
shaped like an irregular ore lens stretching 1,200 meters in a northeasterly
{350°} direction from the Usr. vaiiey t0 the Maguetic Mouniains with an
. average breadth of ahout 120 meters. The character of the lens toward the
- north, vheve creless limestone produses an sbrupt change ia the nre horizen
at 1t8 meximum vidth, 1s not very clear. It is possible that a uwlajunctive
dislocation, mesked by detritus, rune alopg the northsrn border of “hs ore
body.

The southern continustion of the so-called right-b-nk part of the
deposi+, already explorcd, is on the left bank of the Usa.

. In 1979, oxidized psilomelane ore detritus was found by boring on the
left terrace aloug the line of the strike of the ore horizon. Farther south,
along the elope of the yatershad ridge toward the Lumuyas, oxtending for
k kilometers to Azhegol brook, psilomelane ore detritus was en. ountered
sporadically. Benio, the total observed length of the ore horizon excesded
- 5 kilameters. Prospecting in 1941, on the left slope of the Uss
valley, brough® to light three cre beds, 750, 200, and 800 meters .
long, within & distance of » kilometsra. we muet remsrk that, eccording to
our reascning, in the left-banx secticn of the de_osit, embracing the Usa
velley anl the watershed which hee been worn smooth but iu ccuparativily
8loping, there is every condition needed for a concentration of rich oxidized
mengenese ores suitable for the extraction of ferromanganrese.

}

The composition of the left-bank ore body 1e fairly complicated and, in
spite of the many channels passing through it, not completely explained.
Frequent interstratifications of various types of ore and 8lightly mineralized
R limestones were observed inside this ore body, ar well as rompletely oreless
’ light marbles and grey "eilicilites" with rare seams of shale. In the
midst of the ore horizom there are dikes of dimbasic porplyry, usually sireteh-
ing in the same direction as the strike of the carbcaaceous band. The width
cf the dikes is 0.5 to 10 meters.

£8 ve noted earlier, the western conta~% of the ore horizon *s winding,
cepending on its unccn’ormable pressure on the Lower Cambrian basement marbles.
In various cuttings in the wedt section of the deposit, light marble-containing
conglomerates were discovered. Thie layer is composed of acutz-anglel detritus
of bdlack and grey merbles, Leld together by & cement of limestone and sandstone
and sometimes of concenirated munganese.
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KLY Radugin sné 1aid dov- . de a dasis for prospecting, does not gree with
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at’ 'the 1imit of the Lower and Middle Cambbiem.

] ."The Middls Cembrian limestomes, comi
‘.’ir '@ ghallow basin with great reefs. o compdl
ore-psaring section of the Middle Caal ‘ m%n Andiedtn 4
an Interreel” laguna facet alternating with face Ay
. macrobiogenic depogiticms. . | '
. The esmtablished stratified chersster of the minerslizatism. and
- of pea ores leave no ioubt as to the sedimentary genseié:bf these ' ; SR
anganece ores. The esstward dip, explained sbove, of the westerh apd émetert = - -
contacts of ihe orc harizci, pressing upen dark Middle Cesbrien marbdles (based - o ‘
on. & basalt conglomerate) and changing Jn an upward Alrection throwgh the C E B
astlon of Middle Cembrien limestones with chavacteristic fauna, praves the : ¥
o . eccuracy of our conclugions as to the monoclinal deposition of the ore o
‘horizon on the east sids of the Use anticline near ite senter, }’ .

The hypotheais of ¢ synclinal eti'ucture ~f the ore furmetion, advanced by

the facte. Buch a theory, without any pseeible basis, would impnse limits
on ths proapects of the greut menganess ore reéglon of the Usa.

At prosent, after the prospecting opurations on the right-bank sectimm.
of the deposit, carr’ed out by the ZSTU party under the direction of A. 8.
Mukhin, and eftor the mineralogical analysis of the orea nade by R. V. Getseva,
two bagic clasees of ores have been distinguished -- chlorits carbomates.and
limestunea (menganceslcites).

Chlorite-carbonate or, as they were called sarlier, silico-carbonnte ores
are the chief industrial typs of cre ins this rich deposit. Macroscopically they
suggest f'vely laminatel jaspsroid rocks o: dolomites shading from dark groy
to Slack. Under the minrcscope Lhey 3isplsy & tinely dispersed and, at
times, oflitic structnrs. Their chief cewtituenta are carbonates (70 to0 8
percent) and chlorite.

The comparatively »ick ores ir this class make up the contral part of the
ore formatian in the right-bank section of the Use 4eposit. They are bounded
on the west and eaat by poor limestoue ores.

In onter appearance these limestane ores recall the ordinary dark gray
or black limestones. Under the microscope such ores generally cansiet of
fine round grains of manganvcalcite with a slight admixture of clayey and
carbonaceous matter. They contain from 3 to G percent of manganese and change
gradually into oreless manganiferous limestone.

In the lower (western) part of the cre-bearing formatica sheets of silico-
argillacecus sre were 1solated by A. S. Mukhin. They suggested greenish-grey
shale, broxn Ir places. Under the microscope they consisted of finely
granulated silica, some spiculas of sponge, clayey matter, and varying amounts
of manganocalcite. The manganede content in those ores varied between 5 and 15
percent and the silica between 40 and 60 percent.

It 1ia mterestii;g that we discoversd practicaelly identical clayey
8iliceous ores in the Alexandrov Mine region, whksre they also occur in
the lower part of a Middle Cambrian stratum.

The surface ares of the depcsit has a well-developed zone of oxidation,
varying in depth betveen one or 2 (for clcre-grained ores) =nd 10 metors
{for very orumbling varieties near the tecicnic 2one).
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, The oxidized parts ars rep;
meter oruats of manganese h<droxtiss Al
oros consisting mainly of pg‘il@l}@xg,

Placeisnta Paii
observed, ropremsnted by a dark briovn, “bleadk; and
vocheraue mass, in which various fraghents of pa1Taes)
woll as alightly oxidized Pleces of ore. Tae &p ;

greatly enriched by manganess. They are 4Nz vishast tyy
‘deposit but thers is not & very large amount.

Along the disjunctive afm

: ORI survey of ‘sore material, brought to my sttention by A, 3, mm, md ; e B
e , our microsecpic ex-minatiom of verious ore samples makoe it possidle To wpesk el :
T ..l . sbout the considerable motamorpkism of mangansse drs. ‘ ‘

* ' 'The hydrothermal processes accoupany ing metamorphism mrs shown by the St [ ]
i+ Tormation of seams and verions bockets of pinkish manganese darbonates ( - ,
; (rhodocm-oeite) as vell as of guarty oalcite Seans togetler with chlorits . ;
. Morcover, in various tyyes of ore, sulfids inpregnations my be cheerved-—.
¢ pyrites, warsaaite, arssnopyrite and chacopyriie,

: -The metﬁm'phism of limeatone and cpes within the cre body 1 slao

o -”evidanced by 8ilification and the formation of rhodonite. Dolomitization .
was obgerved in dif:erqnt _distrlcts. L e S e

Motasomstio silificaticn often makes itc appearance in the form of ’ a "
black siliceous bands, sufigesting primary chlcrite carbonate orsc. -

- . Differeni varieties of silicecus ores were probably formed as a ‘ '
o : result of silification of Primary ores with some additiomal ranganess,

The following camciusions may be stated in slosing:

N

there are dark Midgle Canbrian marbles. The 21des. ars compounded with a b

o The regim of the depoait is an anticlinal structure at the cors of %&qh\
and 2y
N of Middle Cambrian carbcnates.

L The ore-bearing formation is related to a lower horizon of Middle Cambr!ian .
marbles. )

Tho right-bank daction of the depoeit, as shown by prospecting, overlies
the east gide of an anticlinal structure. Tte composition permits the
egsumptiorn that the Pragence of the same are-bearing formation with an

industrial manganese concentration ia poasible on the wes: sids of the
anticline.

Chlorite carvonatie ores forr the main industrial class in tne right-bank
soction which hes besn brogpected.

In addition to this comparatively rich class of ore, there are also

limestons ores with a manganese ¢cantent running between 2 to 3 ang 10 Percent
(average cantent 6 percent).

The question of utilizing these poor ores must be raissd in coanection with
the use of limestons for smelting and for blast furnaces in the Stalin
Mstallurgtcal Plant,

R The manganese resources, already located, indicate tha vast scsle of the
) Usa daposit. It 1s oxtremsly important in the national economy.
]

Simultansovaly with utilization of the right-bask section cf the &lready
Prospscied deposit, prospecting should be carried out on the left-bank )
gaction betwmen the Usa val? oy ané the sources of Azhegol springs. Thers is
8ood reasm to suppose that in this section, worn smooth by time, there sre
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great okidized ore rescurcei
sulfar ccntmt.“

RS

of the dlecovery of new ore lvises’
_overlying the sides of ﬂip [T mﬁh

The greatest attention lhw.'l.o, ba D
Comb, 1ah 1imestones (containicg. mwmm - ol
formaticn of the Uss mangsnese doposit 'is inc w! &

TRy pended figurss follow.]
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Figure 1. Geolegl al map of th: Lia Usgln »f Fuznets Alatau --

. (1) Qatornary depczits; (2) plagicgranitss reseublling aplite eand peg-
metite, (3-5) young leleduiniarn iul i: (%) vain diabases and dlabasis
porphyries, (L) syenits porp selvabargites,” (5) porphyritic
granites; (6-7) old Caledcni < {£) aikall syenites, granodiorites
and diorites, (7) gathro die ryroxenites and hornblendes;
(8) violet porphyri=c a.. (~ micragneinies and quart;

. (10) amphibolites and & i marbled 1imestones: {17)

‘Y eenstone trff-porphyrit b sendstones and
slates; (1) chlorite-sericite siat marble; (15 lime-
stones with algae and archaeccyathi; (16) crystallized limestones and
marbles; (17) lines of cecteonic dispiscement: (18-19) deposite; (18) man-

" ganese, (19) iron ‘
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' Limestcnes,

oy Width, "00 meters
03 3oEa Linsatones ind sandgtones: Width; 600"
) TR Tl meters. :
k.. " . . ’
! .? Wl = .
B) w7, AN Turf cornglomerates, porphyritic tufaceocus bracoht
o 2 Y4 ¢ and tufa. Width, 400 meters
ryyy .
Lo et Y YY LY Y Y YYY vylLiAplite and petm ' te granites,
T 5,7 Y YR Xurzhulat intrusion.
R R ! X“ YY V]| } Viclet popuyrites, Porphyries; quartzite
TR V ) % v Y Y elvitophyres.
4 v +V 2 A\y y Yy Width, 2700 meters.
e VC * 1(* ! ’. : .
& \ -:_:r v o+ “* . o Sy enit& porphyries,. diavase, disbasie porphyries.
. mLfJ o t:v PRAS. : ~ Pormy“it*c granitas. Tumuyas intrusion.
= LR u T Gresenstone, tufa-porphyritic stratum
- = v+ \ 5
LR Porphyrites, tufa, shales,
- ViV +\Ty =
> = AL V L b Width, 1.5 kilometers.
* A
==X ++ X‘ 2 Calcareous sandstones and eheles. Rod stratum.
c ==\VFV Width, 400 meter re.
my =3+ v * NES Gra.noéyemtes and dicrites. Usa intrusion.
1 + - -
===uT/ + X o] | Taconian rhesa.
e, e N
Lo Vv A% X Limestonss, caleiferous slates with elgae, and
r — 4
"'"4_ S ov+ + '.:.} f archacosyathus. Width, 900 meters. Crystallized
HL T A 'i++ _ ;ﬁ 5 | limestoncs and marbles.
v ARG B
Cm F-::.-:"' ,‘_-Fi,-f o lCrysml;mué limestones and marbles. & N
r - a4
Figure 2. Example of Stretification of Usa Region in the Kuzneisk Alatau.
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